A method for numerically solving equations




For equations of two variables, with a single variable on the left side of the equality

[Calculates the reverse function, e.g. arcsin() from sin(), log() from x^y]

y=f(x)

1. A known interval containing a solution

Determine ‘x’ given ‘y’ and f(x). 

a = 0

b = 1

repeat 64 times


(alternative, repeat until abs(a-b) < 0.0000000001)

t = (a+b)/2


if f(t) < y then



a = t

 
else



b = t

end
check that f(t) ≈ y
solution is x = t

The error in the result is approximately (a-b) / (2 ^ repeat times)

2. No known interval
a=0

b=1

t = 1

repeat while f(b) < y


b = 2 * b


a = b / 2

end

process the method from step 1

for solutions with x < 0, repeat this process starting with b = -1

3. Multiple solutions

3.1 Choose a large interval, e.g. -1000000 to 1000000

3.2 Choose random values for ‘a’ and ‘b’, with b > a
3.3 Process method 1

3.4 Repeat steps 3.2 and 3.3 a number of times. Keep a list of solutions found.
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